218                                   ENERGY
against chemical pressure. In addition, thermal intensity is in equilibrium with mechanical pressure, determining whether work is to be performed by expansion or not. It is also in equilibrium, in the thermopile, with electrical intensity and resistance, determining whether heat shall be altered into electrical energy or not. In solutions, temperature is in equilibrium with the proportionate presence of dissolved and undissolved substance. In ignitable explosives temperature is in equilibrium with the rigidity or strength of the chemical structure of the atom, so that when more than a certain amount of thermal energy is introduced, per unit of mass, the instability of equilibrium appears most spectacularly, in violence of explosion. In the detonating explosives is exhibited a similar equilibrium between mechanical intensity and chemical resistance. Dynamite may be heated to any degree whatever, so that it ignites and burns; yet its chemical structure is stable (except for combustive action) in the face of this thermal intensity. But intensity of mechanical shock it cannot withstand, beyond a limited degree.
Indeed, the familiar phenomenon of ignition is one of the best illustrations of energetic equilibrium. Up to the ignition-point a combustible substance absorbs heat in the same way as ice does—with gradual change in entropy and temperature, in stable .equilibrium. But as the ignition-temperature is reached the chemical equilibrium becomes unstable, with a resultant transformation even more striking than when ice melts.
But, since it has been said that all these illustrations of the more obscure energy-forms are explicable in terms of mechanical energy, the writer searched long for an instance of mechanical energy-transformation occurring, as the result of too great concentration and intensity of energy, in some more familiar mechanical fashion than celestial collisions. It was finally found, one summer's day, while watching a steamboat describe a long circle across a still, deep harbor, under momentum only. The water was glassy calm. The bow-waves formed themselves, on the side of the boat toward the center of curvature, into a wide uniform arc, which moved smoothly and noiselessly across the water's surface, narrowing concentrically as it came. The intensity of motion-energy in the water-waves was plainly being increased, by the concentric direction of the waves; yet here was no disturbing question of external conditions, as when the windtion.00,000,000,000 solar systems had been met, after II X IOIT years had elapsed, that all of the original radiation from our sun would have ceased its continuous existence, and been either reflectedow, as well as to Mr. Burgess:
